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(57) Abstract: 

Purpose: The purpose of this invention is to provide a type of slow-releasing 
oxybutynin hydrochloride that can be administered orally and has lasting properties. 

Constitution: A type of slow-releasing oxybutynin hydrochloride formulation 
characterized by the fact that it is prepared by adding hydroxy propyl methyl 
cellulose or other gel forming substance and higher alcohols with carbon number 12 
or larger to a medical composition containing oxybutynin hydrochloride and an 
acidic substance. 



Effects: By controlling the release of oxybutynin hydrochloride, this type of 
formulation has a lower maximum concentration in plasma than the conventional 
formulation, and it can maintain a constant concentration in the blood for a long 
time. Consequently, it can be administered once or twice a day. 



[There are no amendments to this patent.] 



Claims 



1. A type of slow-releasing oxybutynin hydrochloride formulation 
characterized by the fact that it is prepared by adding a gel forming substance and 
higher alcohols in a medical composition containing oxybutynin hydrochloride and 
acidic substance. 

2. The slow-releasing oxybutynin hydrochloride formulation described in 
Claim 1 characterized by the fact that 0.1-50 parts by weight of acidic substance is 
contained with respect to 1 part by weight of oxybutynin hydrochloride. 

3 . The slow-releasing oxybutynin hydrochloride formulation described in 
Claim 1 characterized by the fact that the gel forming substance is hydroxy propyl 
methyl cellulose (HPMC) or a mixture of HPMC and other gel forming substances. 

4. The slow-releasing oxybutynin hydrochloride formulation described in 
Claim 1 or 3 characterized by the fact that the amount of HPMC or said mixture of 
HPMC and other gel forming substances with respect to 100 parts by weight of the 
medical composition containing oxybutynin hydrochloride is in the range of 10-70 
parts by weight. 

5. The slow-releasing oxybutynin hydrochloride formulation described in 
Claim 1 characterized by the fact that the amount of the higher alcohols in 100 parts 
by weight of the medical composition containing oxybutynin hydrochloride is in the 
range of 1 -20 parts by weight. 

Detailed explanation of the invention 
[0001] 

Application field in industry 

This invention pertains to a type of slow-releasing oxybutynin hydrochloride 
formulation that can be administered orally and has a long lasting effect. 

[0002] 
Prior art 

Slow-releasing formulations have the advantage that by preventing the rapid 
release of the principal ingredient, they can improve the safety and prolong the 
functioning time so as to improve effectiveness and to reduce the number of rounds 
of administration. Consequently, they avoid the tediousness of frequent 



administration to patients and prevent non-compliance. This is an advantage. In 
recent years, as the urine incontinence of senior patents gradually becomes a social 
problem, the effectiveness of oxybutynin hydrochloride developed as a medicine in 
treating pollakiuria and urine incontinence is highly evaluated. 

[0003] 

Problems to be solved by the invention 

However, oxybutynin hydrochloride is absorbed quickly after administration, 
with a short disappearance half-value period. Consequently, it has to be taken thrice 
a day. As a result, administration is tedious for the patients. Especially for patients 
of urine incontinence, they cannot go out for a long time. In order to improve their 
social life, there is a demand on development of a type of slow-releasing formulation 
that can extend the effect of oxybutynin hydrochloride as a medicine for pollakiuria 
and urine incontinence with the aforementioned advantages. In order to realize the 
aforementioned purpose, the present inventors have performed extensive research. 
As a result of the research work, it was found that by adding an acidic substance and 
a gel forming substance to oxybutynin hydrochloride, the aforementioned purpose 
can be realized. As a result, this invention was reached. 

[0004] 

Means for solving the problem 

This invention provides a type of slow-releasing oxybutynin hydrochloride 
formulation characterized by the fact that it is prepared by adding a gel forming 
substance and higher alcohols in a medical composition containing oxybutynin 
hydrochloride and an acidic substance. 

[0005] 

In the following, this invention will be explained in more detail. Because 
oxybutynin hydrochloride is a mineral acid salt of an organic base, it is expected to 
have a low solubility in neutral and alkaline solutions. A slow-releasing formulation 
can stay in the human body for a long time. pH values in the human gastrointestinal 
channel are known: pH 1-3.5 in stomach, pH 5-6 in duodenum, pH 6-7 in jejunum, 
and pH 8 in ileum. In order to maintain a constant solubility for the medicine in the 
human body with said variation in pH, efforts should be made in preparing the 
formulation. The present inventors have solve this problem by adding an acidic 



substance in the formulation to have it free of the influence of pH. As a result, the 
slow-releasing formulation is obtained. 



[0005] 

Either inorganic acids or organic acids may be used as said acidic substance. 
Especially, organic acids harmless to the human body are preferred. Examples of the 
organic acidic substances that may be used include adipic acid, ascorbic acid, 
erysorbic acid, citric acid, gluconic acid, glucono delta-lactone, succinic acid, tartaric 
acid, fumalic acid, malic acid, asparaginic acid, glutamic acid, alginic acid, etc. 
These organic acids may be used either alone or as a mixture of several types. Also, 
salts of these organic acids may be combined in use. The amount of the organic 
acids or their salts depends on the type of the acid and the types of other additives. 
Usually, the amount of the organic acids with respect to 1 part by weight of 
oxybutynin hydrochloride is in the range of 0.1-50 parts by weight. According to 
this invention, tartaric acid, succinic acid, citric acid, and their salts can be used 
preferably. For example, when tartaric acid is used, the amount with respect to 1 part 
by weight of oxybutynin hydrochloride should be in the range of 0.1-50 parts by 
weight, or preferably in the range of 1-10 parts by weight. Said additives may be 
added in powder form in the mixture of oxybutynin hydrochloride and the medical 
excipient. Also, they may be dissolved in water, and the obtained aqueous solution is 
then added. 



[0006] 

When said gel forming substance is added in the formulation, it swells with 
water to generate a hydrophilic gel, and the diffusion speed of the medicine in the gel 
layer governs the release of the medicine. Any conventional type of gel forming 
substance tolerated in the pharmacy can be used. Examples of the gel forming 
substances that may be used include Arabic gum, guagum [transliteration], agar, 
gelatin, sodium alginate, propylene alginate glycol ester, polyvinyl pyrrolidone,' 
polyvinyl alcohol, carboxy vinyl polymer, methyl cellulose, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, carboxymethyl cellulose, carboxymethyl 
cellulose sodium, etc. According to this invention, these polymer substances may be 
used either alone or as a mixture of several types. Especially, hydroxy propyl methyl 
cellulose (HPMC) or a combination of HPMC and other gel forming substances may 
be used preferably. 



[0007] 

In order to maintain gelling of the formulation, the amount of the gel forming 
substance should be appropriate, and it depends on the specific type of the substance. 
The amount with respect to 100 parts by weight of the medical composition 
containing oxybutynin hydrochloride should be in the range of 10-70 parts by 
weight, or preferably in the range of 15-50 parts by weight. 

[0008] 

HPMC is commercially available in the name of METROSE [transliteration] 
by Shin-Etsu Chemical Industry Co., Ltd. in Japan. There are various types. In this 
invention, METROSE 90 SH type or 60 SH type with average viscosity of 4000 cps 
is especially preferred. The amount of METROSE, which may be in combination 
with other gelling substances, added in 100 parts by weight of the medical 
composition containing oxybutynin hydrochloride should be in the range of 10-70 
parts by weight, or preferably in the range of 15-50 parts by weight. 

[0009] 

METROSE is blended in powder form in the medical composition containing 
oxybutynin hydrochloride. The blend can be directly pressed to formulation in the 
particle shape, or it may be pelletized followed by pressing molding using the 
conventional method. The medical composition containing oxybutynin 
hydrochloride makes use of lactose, crystalline cellulose, or another excipient 
commonly used in preparing formulations. Also, as needed, pellets and tablets may 
be coated with a film using a conventional method. In addition, one may add 
coloring agent, plasticizer, antioxidant, stabilizer, etc. in the formulation. 

[0010] 

For the slow-releasing formulation prepared in the above, there is a lag time 
after the start of contact with water to the full formation of the gel. Consequently, as 
organic acid is added according to this invention, the initial elution rate is increased 
by the organic acid. Consequently, it is necessary to have a lot of gel-forming 
substance for controlling releasing. The present inventors have performed extensive 
studies on the method of solving this problem, and have found that when higher 
alcohol having a carbon number of 12 or larger, such as lauryl alcohol, cetanol, 
stearyl alcohol, oleyl alcohol, lanolin alcohol, etc., in an amount over a prescribed 
level is contained in the formulation, it is possible to suppress the initial rapid 



releasing. These higher alcohols may be used either alone or as a mixture of several 
types. Usually, the amount with respect to 100 parts by weight of the medical 
composition containing oxybutynin hydrochloride should be in the range of 0.5-10 
parts by weight. 

[0011] 

Among the higher alcohols that can be used in this invention, cetanol and 
stearyl alcohol are preferred. The amount with respect to 100 parts by weight of the 
medical composition containing oxybutynin hydrochloride should be in the range of 
0.5-10 parts by weight, or preferably in the range of 1-5 parts by weight. For 
example, said higher alcohols may be dissolved in ethyl alcohol and the obtained 
solution is added in the slow-releasing composition of oxybutynin hydrochloride, and 
the mixture is blended homogeneously. The slow-releasing mixture obtained in this 
way can be formed to capsules, tablets, or other desired formulation. Also, said 
formulation may be coated with a polymer coating agent using a conventional 
method to make fine control on release of the medicine. 

[0012] 

Functions and effects 

By controlling the release of oxybutynin hydrochloride, the slow-releasing 
type of oxybutynin hydrochloride formulation of this invention can control the 
release of oxybutynin hydrochloride. Consequently, it can have a lower maximum 
concentration in plasma than the conventional formulation, and it can maintain a 
constant concentration in the blood for a long time. Consequently, it can be 
administered once or twice a day. 

[0013] 

Application Examples 

In the following, this invention will be explained in more detail with reference 
to application examples. 

Application Example 1 



220 g of lactose, 40 g of crystalline cellulose (commercial name: ABICEL 
PHI 01 [transliteration], product of Asahi Chemical Industry Co., Ltd.), and 60 g of 
METROSE 60SH4000 (product of Shin-Etsu Chemical Industry Co., Ltd.) were 



mixed. Then, a solution prepared by dissolving 6 g of oxybutynin hydrochloride, 10 
g of stearyl alcohol (CARCOL 86 [transliteration], product of Kao Corp.) and 20 g of 
citric acid in about 100 mL of ethyl alcohol was added, a little at a time, into said 
mixture. After drying using a conventional method, the obtained grains were mixed 
with 4 g of magnesium stearate for lubrication and gloss, and the mixture was 
pressed to tablets with each tablet of 1 80 mg. 

! [0014] 

Application Example 2 

1 220 g of lactose, 40 g of crystalline cellulose, and 60 g of METROSE 

60SH4000 were mixed. Then, a solution prepared by dissolving 6 g of oxybutynin 
hydrochloride, 10 g of stearyl alcohol and 20 g of tartaric acid in about 100 mL of 
ethyl alcohol was added, a little at a time, into said mixture. After drying using a 
conventional method, the obtained grains were mixed with 4 g of magnesium stearate 
for lubrication and gloss, and the mixture was pressed to tablets with each tablet of 
180 mg. 

[0015] 

Application Example 3 

236 g of lactose, 40 g of crystalline cellulose, and 60 g of METROSE 
60SH4000 were mixed. Then, a solution prepared by dissolving 6 g of oxybutynin 
hydrochloride, 10 g of succinic acid and 10 g of stearyl alcohol in about 100 mL of 
ethyl alcohol was added, a little at a time, into said mixture. After drying using a 
conventional method, the obtained grains were mixed with 4 g of magnesium stearate 
for lubrication and gloss, and the mixture was pressed into tablets with each tablet of 
180mg. 

[0016] 

Application Example 4 

80 g of lactose, 80 g of crystalline cellulose, 80 g of METROSE 60SH4000, 
and 80 g of sodium alginate (commercial name of KIMITSUALGIN 1-5 
[transliteration], product of Kimitsu Chemical Industry Co., Ltd.) were mixed. Then, 
a solution prepared by dissolving 6 g of oxybutynin hydrochloride, 20 g of tartaric 



acid and 10 g of stearyl alcohol in about 100 mL of ethyl alcohol was added, a little 
at a time, into said mixture. After drying using a conventional method, the obtained 
grains were mixed with 4 g of magnesium stearate for lubrication and gloss, and the 
mixture was pressed to tablets with each tablet of 1 80 mg. 

[0017] 

Comparative Example 

6 g of oxybutynin hydrochloride were mixed with 314.4 g of lactose and 36 g 
of crystalline cellulose. Then, 3.6 g of magnesium stearate were added for 
lubrication and gloss. The mixture was pressed into conventional tablets, with each 
tablet of 180 mg. 

[0018] 

Test Example 

For each type of said slow-releasing tablets and conventional tablets, the 
releasing property (eluting rate) and the concentration of blood in administration 
were measured. 

1) The elution rate of oxybutynin hydrochloride from each type of tablet was 
measured according to the Elution Test Method defined in Japanese Pharmacopoeia. 
For the elution, 900 mL of the first liquid (pH 1.2) or phosphate buffer solution (pH 
6.8) were loaded in a flask kept at 37°C, and a paddle was rotated for 100 cycles for 
agitation. Then, the test liquid samples were collected over time (at 2, 4, 6, 8 and 10 
h, respectively). Right after each sampling, the same amount of liquid as that of the 
sample was replenished to maintain a constant liquid amount. On the other hand, the 
collected liquid sample was measured using high-speed liquid chromatography to 
determine the content of oxybutynin hydrochloride. 

2) In order to measure variation in the concentration in blood when the sample was 
administered to humans, blood samples were collected at 0.25, 0.5, 1, 2, 3, 4, 6, 8, 10 
and 12 h after administration, respectively. After centrifugal separation of the blood 
sample, the concentration of the medicine in the plasma was measured. 



[0019] 



3) Test results 



Figures 1-4 illustrate the results of the elution test for the samples prepared in 
the application examples and the comparative example. Figure 1 is a diagram 
illustrating the results of the elution test for the conventional tablets and the tablets 
prepared in Application Example 1 at pH 1 .2 and pH 6.8. It can be seen that for the 
conventional tablets, oxybutynin hydrochloride can be eluted easily, and the elution 
rate reaches 100% in a few minutes. On the other hand, the tablets prepared in 
Application Example 1 display slow-releasing properties, and this property is not 
affected by pH. Figure 2 is a diagram illustrating the results obtained in Application 
Example 2. Figure 3 is a diagram illustrating the results obtained in Application 
Example 3, and Figure 4 is a diagram illustrating the results obtained in Application 
Example 4. All of them illustrate the same slow-releasing property with high 
stability as the formulation prepared in Application Example 1 . Figure 5 is a 
diagram illustrating variation over time of the concentration of oxybutynin 
hydrochloride in plasma when the conventional tablets (3 mg x 2 tablets) prepared in 
Comparative Example and the slow-releasing tablets (3 mg x 2 tablets) prepared in 
Application Example 1 were administered to 4 volunteers, respectively. It can be 
seen that the slow-releasing tablets have a longer lasting effect than the conventional 
tablets, with the Tmax 4-fold that of the latter, and with the Cmax 1/4-fold that of the 
latter. [SIC] 

Brief description of figures 

Figure 1 is a graph illustrating the results of the elution tests performed at various pH 
for the conventional tablets and the tablets prepared in Application Example 1 . 

Figure 2 is a graph illustrating the results of the elution test for the tablets prepared in 
Application Example 2. 

Figure 3 is a graph illustrating the results of the elution test for the tablets prepared in 
Application Example 3. 

Figure 4 is a graph illustrating the results of the elution test for the tablets prepared in 
Application Example 4. 



Figure 5 is a graph illustrating variation over time of the concentration of oxybutynin 
hydrochloride in plasma after the administration of conventional tablets and the 
slow-releasing tablets prepared in Application Example 1 , respectively. 
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sk^->^- > 6 g icas a«.4gaj:0iiai:A' 

n-x36g*B*U a bl'X'T-T'J >St^->^A 
3.6gTaiRLfc©^, ia 180mgK£Eaa»l/Ta 

aa«#fc. 
coo 1 8] aaa 

aato^x. fttuts mam ^«tr;is#^©jfa*a 
i) ftaa*>5©aa**->^x>©aHi*©a« 
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5 

m (ph 1.2) ^ft\f)>mmmwi (ph 6.8) © 900 

ml S77Xn(cAn37-CIC«abT, /t^HCT 100 
0«ETiS#L&. £IH!fWI;: 2 , 4» 6, 8, lOlgBJCra 

ft. 

2) SfcbFK#l^ojfa«t>«ajt^$jB!l)£-r5fc 
». t 0. 25, 0.5, 1, 2, 3, 4, 6, 

8. 10. mmSTSjilt, jfa&£&W*«Lfc©-&]fo 

[0 0 19] 3) Kifcfg* 

Sfc£££^f . 0 i «JttlEMT#yt#a®*«fco:iiifiW 
lT^fc®JiJ©pH 1.2*s<kr;pH 6.8T©iSfflKi&© 

Lft#*CSffi$ lOOSJtfcSat, &&£0i|l©il5Sltt#ft 

UA^pHtci^g^etA-^g^^c: 

fcAt^Sttfc. 02ti£jS0!!2, 03te*;SS0!l3, 04 



[01] 




W (h) 



(4) #Hf¥6-9 3 8 8 

6 

5. #iCjt&m?#£#S& (3mgX2® ifc-SWi 
^JfiW 1 mt&ifcfil (3mgX2fi) £#7>5V7 
4 « tcg4 1 t fr ©&»:** *sf=f-- >©jfifSttf 
«t^£0 5t^-r. »Ktett#atetikLTTmax^4 
te. Cmax*tl/4f6l^0^tt£^r-r5J:i:^K»e 

W [01] 0ifi#S&fe£tf*JS0n©&ai©6pHT 
[0 2] H2BSElS0!2©tt3a©j8aitt»©i|8jft€S-r 

[03] 03 \mmm 3 ©esj©^aaK©iigss^-r 

[04] 04tt*»«4©ttS!l©JSaiKK©16^s^-r 

[0 5] 0 5ft#&&,h£J£m©#&&£g4j.L&i 
€©«lK^v^->©ifii«+fiSJi^^-r^7 7 

[02] 



DO 




0 2 4 6 ' 8 10 
mto (h) 
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(5) 



ftH¥6-9 3 8 8 



im] [04] 




St W (h) 
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